I. Introduction
In most of the chemical industries the control of flow rate and the liquid levels in the tanks are two basic and major problems. Most of the time mixing treatment or the chemical operations are to be taken out in the tanks, but always the level of liquid in tanks must be controlled with the continuous regulation of flow rate between tanks. Thus we need to design the elements in such a way that the control over the variables will become easy.
Most industrial process control application involved a number of input and output variables which are often referred as MIMO system. The important examples of MIMO system includes heat exchangers, chemical reactors and distillation columns. It is more difficult to perform an operations on MIMO system than in SISO system. It is because of the interaction between the input and output variables. The term interaction is often referred as Loading. The process is called as interacting if each input affects more than one output or a change in the output affects the other outputs, otherwise the process is called non interacting.
While designing two strongly interacting loops, we have to introduce the new element called Decoupler in the control system. The purpose of decoupler is to cancel the interaction effects between two loops and thus render two non interacting control loops. In another words, the main aim of the decoupling control system is to eliminate complicated loop interactions so that a change in one process variable will not cause corresponding changes in the other process variables. RGA-Since its proposal by Bristol(1966) , the relative gain technique has not only become a valuable tool for the selection of manipulated controlled variable pairings, but also used to predict the behavior of control responses. To fully appreciate the concepts of relative gain, the RGA will be constructed for a system represented by p-canonical structure. The RGA method indicated how the input should be coupled with the output to form loops with minimal interaction. A process with any controlled outputs and N manipulated variables, there are N! different ways to form the controlled loops. The RGA provides exactly such a methodology, whereby we select pairs of input and output variables in order to minimize the amount of interaction among the resulting loops. In this paper, the dynamic behavior of an interacting two tanks system was studied both theoretically and experimentally. RGA is used as an interaction measurement and decoupling to design the loops. then equations (i) and (ii) become,
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then steady state equivalents of equations (iii) and (iv) are subtracting equation (v) from (iii) and (vi) from (v) and then introducing deviation variables we get,
where, 
Loop interaction
Fig2:-Interacting two tanks system Let us consider a two tanks interacting system as shown in figure 2 having 
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decoupling of interacting loops
III. Materials And Methods
experimental work 3.1.1 Description of Equipment
 Interacting two tanks -The interacting two tanks consists of two vessels arranging cascade having each of diameter 12 × 10 −2 m, and hence the area 11.3097 × 10 −3 m 2 respectively. Small narrow pipe with valve is connected between the two tanks.  Water is supplied through stainless steel float rotameter having range 20-60 LPH with temperature condition of water at 27 0 C. The Rotameter has maximum capacity of 100 LPH.  The control system consist of PID controller, control valve and pressure transmitter.
Experimental procedure
The inlet streams were given to the tanks and the valve in the inlet streams were adjusted to provide a suitable reading on the rotameter. After sometimes the liquid levels in two tanks are in steady state and system was left for stabilization. Then the following step were performed:- The inlet flow rate of the tank 1(F i ) was stepped up from 50 LPH to 60 LPH with constant inlet flow rate of tank 2(F 2 ) at 30 LPH by using the valve and the liquid levels in both tanks were recorded with respect to time.  The inlet flow rate of the tank 2(F 2 ) was stepped up from 30 LPH to 40 LPH with constant inlet flow rate of tank 1(F i ) at 50 LPH by using the valve and the liquid levels in both tanks were recorded with respect to time.  The inlet flow rate of the tank 1(F i ) was stepped down from 50 LPH to 40 LPH with constant inlet flow rate of tank 2(F 2 ) at 30 LPH by using the valve and the liquid levels in both tanks were recorded with respect to time.  The inlet flow rate of the tank 2(F 2 ) was stepped down from 30 LPH to 20 LPH with constant inlet flow rate of tank 1(F i ) at 50 LPH by using the valve and the liquid levels in both tanks were recorded with respect to time.
IV. Result And Discussion
Relative gain array µ ij is calculated from both experimental and theoretical final steady state condition with a step change in inlet flow rate of the two tanks and are found to be indicates that the gain loop changes sign when the other loop is closed. Obviously last condition was undesirable. it is because of the fact that the action of the controller depends on the, whether the loop is opened or closed. Now our main intention is to design the decoupler which is given by the equations (xvii) and (xviii). Thus we get, 
V. Conclusions
Thus from the above experiments, the following conclusions can be drawn:- The decoupler lessen the interaction of two interacting tanks system and the decoupler has same effect as it has before.  Since the relative gain is µ 11 = µ 22 = 2 = , it means that the action of controller depends on either the loop is open or close and it is undesirable one.
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